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Methods 
Objectives 
 Compare the effectiveness of gridded temperature       
products in modeling hourly and daily maximum           
temperature 
 Evaluate the effect of spatial and temporal resolution on 
gridded temperature product performance.   
 Evaluate the effect of gridded product choice on threshold-
based biometeorological indices. 
Discussion 
1.Fit linear regressions to hourly/daily sensor values and hourly 
daily gridded product values (figure 2).  
2.Calculate goodness-of-fit (R2) between product/interpolation 
method and sensor values for daily maximum temperature 
and hourly temperature value. 
3.Evaluate effect of product and interpolation method choice on 
a temperature-sensitive biometeorological index  (cumulative 
dehydrating degree-hours over 40°C; Albright et al, in prep)  
Background 
The use of gridded temperature products in ecological     
research is becoming increasingly prevalent due to their  
accessibility, low cost, and spatial and temporal coverage. 
While a few studies1 have compared gridded products 
against each other and against weather station data, few 
studies attempt to verify the accuracy of these gridded 
products on finer spatial and temporal scales in field 
settings and their implications for biometeorological       
processes (eg. water balance). 
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Results 
Figure 1 An ambient temperature 
setup with radiation shields3 at Kofa 
(left) and Snake Range (right) study 
areas. 
Figure 2 Hourly    
linear regression 
fits comparing 
sensor values 
against gridded 
product  values 
for the cosine fit 
with variable 
sunrise  
interpolation    
method for Kofa 
(A) and Snake 
Range (B).  
Figure 3 Daily maximum temperature readings comparing sensor values 
and gridded products. Typical cases for Kofa (A) and Snake Range (B) shown.  
Figure 4             
Average R2 for 
hourly and daily 
maximum          
temperature     
summarized by   
data product 
and                  
interpolation 
method. For 
Kofa (A) and the 
Snake Range (B) 
B. 
 Gridded products provide strong overall fits with sampled   
datasets 
 Products may underestimate maxima at topographically 
heterogeneous  pixels 
 Daymet outperforms all other gridded products in        
capturing hourly and daily maximum temperatures (fig. 2, 
fig. 3, fig. 4). 
 While it appears that finer spatial resolution outperforms 
fine temporal resolution, pixel topographic homogeneity 
and interpolation method used could have influenced 
these results  
 Studies involving processes sensitive to extremes and 
threshold-based indices may be especially sensitive to      
biases in gridded temperature products. 
Analysis 
Site Location Temperature Sensors Elevation  
 
 
 
 
Kofa National Wildlife Refuge in      
SW Arizona; Sonoran Desert 
 
64 LogTag2 Trix 16 
sensors  
- 4 blocks 
- 2 sensors/block 
- housed in          
radiation shields 
401 m- 
1,493 m 
 
 
 
 
Snake Range in Eastern Nevada; 
Great Basin Desert 
 
80 LogTag2 Trix 16 
sensors  
- 4 blocks 
- 2 sensors/block 
- housed in          
1,700 m-
3,500 m  
Gridded Temperature 
Product 
Daymet NLDAS PRISM 
Spatial Resolution 1 km 10 km 4 km 
Daily Tmax Value Native to dataset Native to dataset Native to dataset 
Hourly Temperature 
Value 
Cosine with Sun*/
Chillr 
Native to dataset Cosine with 
Sun*/Chillr 
Figure 5               
Cumulative DDH 
plotted against  
hours since May 
1st by both     
product and        
interpolation 
method. 
B. 
A. 
*Cosine with Sun (Cossun) is an interpolation method that involves a cosine fit 
to daily minima and maxima with variable sunrise to calculate hourly values4   
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Study Area and Temperature Sampling: 
Gridded Products Used: 
Snake Range: Daily Maximum Temperature Readings Between Gridded Products 2015 
 
Cumulative Dehydrating Degree Hours (DDH Block 3 Sensor 1 )
A.  Kofa Wildlife Refuge: Hourly Sensor Readings vs. Gridded Products 2014 
R2 =.9 R
2 =.85 R2 =.78 
B. Snake Range: Hourly Sensor Readings vs. Gridded Products 2014 
R2 =.64 
R2 =.85 R2 =.76 R2 =.26 
R2 =.47 R2 =.88 
Kofa: Daily Maximum Temperature Readings Between Gridded Products for 2015 A.
Product-Sensor Goodness-of-Fit, Kofa  
Product-Sensor Goodness-of-Fit, Snake Range  
